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Description 

Data processing device with a circuit configuration for connecting a first communication 
bus with a second communication bus. 

The present invention relates to a data processing configuration with a circuit configuration 
that connects a first communication bus with a second communication bus, wherein a 
second circuit configuration is also connected with the first communication bus. 

Data processing devices comprise various units such as the CPU (central processing unit), 
memory, display, hard disk controller etc., which are connected with each other through 
communication buses and exchange data. Often several different communication buses 
are arranged in a data processing device, which differ from each other in their transmission 
speed, bus architecture, universality and/or specialization. 

In order to connect a first communication bus with a second communication bus, a so- 
called bridge is generally used. The bridge can serve e.g. as bus master for one of the 
communication buses. This means that the bridge allocates read and write rights on the 
bus to the remaining components of this communication bus that are connected. 

For example, based on the specific protocol of a communication bus, read and write 
access is always set for the duration of two clock pulses of a timing signal. In the first clock 
pulse, the address and cycle information is made available, while In the second clock pulse 
data is transmitted, with the address and cycle information remaining stable, Problems 
arise from this rigid bus protocol when the data is not made available by the component 
that is connected to the communication bus within two clock cycles. A solution to this 
problem has so far been enabled by connecting the non-bus conforming module to another 
bus. This solution, however, requires additional development efforts because in this case a 
special interface must be developed for each module. Another possibility to solve this 
problem consists of modifying the bridge in such a way that in dependence on the selected 
address a previously established number of clock cycles is allowed to pass until the data is 
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read. The disadvantage here is first the fact that the number of clock cycles that have be 
allowed to pass is fixed and cannot be adjusted to changing circumstances. The second 
disadvantage is the fact that the bridge must be adjusted separately to each peripheral 
module, which limits the re-use of the bridge drastically. 

The task of the invention consists of providing a data processing device with a 
communication bus and a method for its operation, wherein a circuit configuration can be 
connected to the communication bus that makes the data available after any random 
period of time. 

In accordance with the invention, the task is resolved by a data processing device with: 

- a first circuit configuration that connects a first communication bus with a second 
communication bus and is the bus master of the first communication bus; 

- a second circuit configuration that is connected with the first communication bus; 

- wherein the second circuit configuration has a first output port that is connected with 
an input port of the first circuit configuration. 

The invented configuration contains a bridge that connects a first communication bus with 
a second communication bus. Additional modules can be connected to the first 
communication bus, while also enabling the connection of such modules that do not 
operate in a conforming manner with the first communication bus. This is accomplished by 
transmitting a signal from a first output port of the second circuit configuration to an input 
port of the first circuit configuration. This signal is for example a wait signal, The first circuit 
configuration (bridge), which operates e.g. as bus master, can thus be placed into a 
condition in which it waits a random number of clock cycles for the data from the second 
circuit configuration. One advantage of this configuration is e.g. that now not only 
communication bus conforming modules that do not require a wait signal but also 
communication bus non-conforming modules, which additionally transmit a wait signal to 
the bridge, can be connected to the first communication bus. 

A variation of the invented configuration provides for the arrangement of a third circuit 
configuration, which has a second output port that is connected with the first output port 
through a logical OR function, wherefn the output port of the OR function is connected with 
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the input port of the first circuit configuration. The beneficial feature of this circuit 
configuration is that more than one bus non-conforming module can be connected to the 
first communication bus. With the disjunction it is possible to subject the wait signals sent 
from both the second circuit configuration and the third circuit configuration to an OR 
operation and to connect the output port of this disjunction to the bridge so that the bridge 
is in a position to wait for each module that Is connected with the first communication bus. 
The OR function is not limited to two modules; any random number of modules can be 
subjected to an OR operation with wait signals, with the result of the disjunction being 
transmitted to the bridge. 



Another embodiment of the invented configuration provides for the first circuit configuration 
and the second circuit configuration to be separate integrated circuits, which are 
connected by the first communication bus that is arranged on a system board. By utilizing 
separate integrated circuits it is possible to realize a modular set-up on a system board 
where any random number of modules can be connected to the first communication bus 
e.g. through interface circuits. 

Another embodiment of the invented configuration incorporates a feature so that the first 
circuit configuration and the second circuit configuration are arranged in a joint integrated 
circuit. The implementation of the first integrated circuit (bridge) and the second integrated 
circuit (interface) on a joint chip enables the most cost effective manufacturing of a circuit 
that comprises both the bridge and the interface. 

With regard to the method, the task is resolved by a method for operating a data 
processing device with the following steps: 

Make a first circuit configuration available that connects a first communication bus with a 
second communication bus and that is the bus master of the first communication bus, 
wherein a second circuit configuration, which has an output port that is connected with an 
input port of the first circuit configuration, is connected with the communication bus; 
generate a wait signal in the second circuit configuration; 

Transmit the wait signal from the second circuit configuration to the first circuit 
configuration; 
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Allow the first circuit configuration to waft until the second circuit configuration ends the 
wait signal. 

Due to the wait signal, the invented method for operating a circuit configuration enables 
the connection of modules to the first communication bus, with the modules not being able 
to provide data to the bridge until an extended waiting period has passed. 

A beneficial embodiment of the invented method provides for a third circuit configuration, 
which is equipped with a second output port that is connected with the first output port 
through a logical OR function, wherein a wait signal is sent from the output port of the 
disjunction to the input port of the first circuit configuration as long as one of the circuit 
configuration transmits a wait signal. 

Additional embodiments of the invention are provided in the sub-claims. 

Examples of the embodiments of the invention are shown and explained in the following 
with the help of the figures. 

The figures show: 

Figure 1 invented circuit configuration with a wait signal; 
Figure 2 timing diagram for a write process; 
Figure 3 timing diagram for a read process- 
Figure 1 shows a first circuit configuration 1, which connects a first communication bus 2 
with a second communication bus 3. Additionally, a second circuit configuration 4, which is 
equipped with an output port 5, is connected with the first communication bus 2. 
Furthermore, a third circuit configuration 7, which is equipped with a second output port 8, 
is connected to the first communication bus 2, The first output port 5 and the second 
output port 8 are connected with a logical OR function 9, whose output port 10 is 
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connected with an input port 6 of the first circuit configuration 1 . Beyond that, a bus- 
conforming circuit configuration 12 is connected to the first communication bus 2, 

The operating process of the data processing device depicted in Figure 1 ensures that 
read and write access from the bridge, which in thfs example is the first circuit 
configuration 1, is executed on the first communication bus 2 within two dock pulses. The 
wait signal 11, which is generated by the second circuit configuration 4 on its first output 
port 5, is connected with the first circuit configuration 1 over the input port 6 so that the 
second circuit configuration 4 can extend write access and/or read access of the first 
circuit configuration 1 through the wait signal 1 1 to a random number of clock pulses. 

Figure 2 shows a timing diagram for access of the first circuit configuration 1 to the first 
communication bus 2, In the example, specifically the protocol of the APB bus (revision E, 
document no. ARM IHI 0009A ARM Company) is shown. In the top line the timing signal 
CLK (clock) is shown, which has one period within the numbered clocks pulses 1 through 
6, respectively. A write process on the first communication bus 2 starts for example in the 
second dock pulse by creating the address ADR r signaling a write process with the signal 
WRITE, which is shown by a high level, selecting a first peripheral unit through the line 
SELDEVJCE1 and presenting the data WRDAT. In the third dock pulse, which represents 
the second dock pulse of the write signal, the signal ENABLE shows the availability of the 
data. Upon completion of the third clock pulse, the data transmission process is 
completed. In the fourth through sixth clock pulses a second write process is shown, which 
differs from the first write process in that in this case a different peripheral unit was 
selected through the line SELDEVICE2, with the first peripheral unit no longer being 
selected through the line 5ELDEVICE1. The write process in this case has been extended 
to three dock pulses since in the middle clock pulse (pulse 5) a wait signal 11 was 
transmitted from the second circuit configuration 4 to the first circuit configuration 1 through 
the line WAIT. The existence of the WAIT signal can expand the appropriate write process 
to a random number of clock cycles. 



With reference to Figure 3 t a read process of the first circuit configuration 1 on the first 
communication bus 2 is shown. The timing diagram in Figure 3 differs from the timing 
diagram in Figure 2 rn the execution of read processes sinoe in the time windows 2 
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through 6 the signal WRITE is low. The data lines RDDAT in the time window 5 are not 
valid since at that time the signal WAIT is high and thus a wait signal 1 1 is transmitted from 
the second circuit configuration 4 to the first circuit configuration 1 and shows that the 
second circuit configuration 2 is not ready yet for data transmission. 



